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摘 要 
生物质气化是生物质利用过程中热效率较高的一种方法，同时也是一种十
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Abstract 
Biomass gasification is considered as one of the most promising technologies 
because it can convert renewable biomass resources into producer gas. In this study, 
based on Aspen Plus of process simulation software and the minimization principle of 
Gibbs free energy, a model for gasifier was developed. The effects of different 
reaction conditions on gasification performance were studied, and the results of 
gasification using three different gasification agents (H2O, H2O-O2, H2O-O2-CO2) 
were compared and analyzed. 
Similar trends were observed for the effect of operating parameters on biomass 
gasification. (1) With the gasification temperature increasing from 600 to 900℃, the 
volume fraction of carbon monoxide increased while the volume fraction of carbon 
dioxide and methane decreased, but the volume fraction of hydrogen was almost 
stable; the yield of the total producer gas increased firstly and then decreased; the 
heating value of producer gas increased (above 700 °C); the gasification efficiency 
slightly increased. (2) With the increase of S/B(0.2～1.2), the volume fraction of 
hydrogen and carbon dioxide increasd; the volume fraction of carbon monoxide and 
methane decreased; the heating value of producer gas decreased; the yield of the total 
producer gas increased, and the gasification efficiency reduced slightly. (3) With the 
increase of the gasification pressure(1～50atm), the volume fraction of hydrogen and 
carbon monoxide reduced; the volume fraction of carbon dioxide and methane 
increased; the heating value of gas increased; the yield of the total producer gas 
reduced, and the gasification efficiency reduced slightly. (4) With the increase of 
equivalence ratio (0～0.5), the volume fraction of carbon dioxide increased, but the 
volume fraction of hydrogen, carbon monoxide and methane decreased; the heating 
value, gas yield and gasification efficiency decreased rapidly. (5) With the increase of 
CO2/B(0～1.2), the volume fraction of hydrogen decreased, the volume fraction of 
carbon monoxide and carbon dioxide increased; the heating value of producer gas 
decreased; the yield of the total producer gas increased and gasification efficiency 
slightly increased.  
Under the same gasification conditions, the results of using different gasification 
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among all components in producer gas when using steam as gasification agent, and it 
was reduced a little when using steam-oxygen and was the least whem using steam-
oxygen-carbon dioxide as gasification agent. The volume fraction of carbon 
monoxide was the lowest when using steam-oxygen as gasification agent. The volume 
fraction of carbon monoxide could be increased slightly when small amout of carbon 
dioxide was added into the gasification agent, which is close the contents with steam 
as gasification agent. The heating value of producer gas, the yield of producer gas and 
the gasification efficiency were the highest among all cases. The heating value of 
syngas when using steam-oxygen was higher than using steam-oxygen-carbon dioxide 
as gasication agent, but the gasification efficiency between them was almost same. 
The gasification efficiency of using steam-oxygen-carbon dioxide was higher than 
steam-oxygen as gasification agent at the conditions of  temperature above 700 °C 
and pressure below 10 atm. 
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表 1.1 国外生物质气化炉应用情况一览[9] 
Table 1.1 Overview of gasifier applications in foreign countries
 




美国 Tayor 双流化床气化炉 可降解垃圾和废木料 发电效率 35～40 300～400 热电联产 
美国 Silvagas 双流化床气化炉 木材 发电效率 35～40 540 热电联产和柴油 
美国 Range Fuels 气流床气化炉 林业废弃物、木材 热效率 75 125 乙醇或混合醇 
美国 Pearson 气流床气化炉 废木料、锯末、稻杆等 热效率 70.5 43 乙醇或混合醇 
德国 CHOREN 气流床气化炉 能源作物、木材 热效率 90.5 198 合成柴油 
丹麦 Carbona 鼓泡流化床 木材 发电效率 28 100～150 热电联产 
芬兰 VIT 循环流化床 林业废弃物和副产物  60 合成柴油 
芬兰 Foster 循环流化床 塑料、木材、轮胎、枕轨  336 热电联产 
瑞典 CHRISGAS 循环流化床 木材、秸秆  86 热电联产 
德国 Uhde 循环流化床 MSW 气化效率 81 15 燃料油 
加拿大 Plasco 等离子体气化炉 MSW、塑料 热效率 75 100 发电 
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